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potentials applied to the plates "Pl3 P2J which can be done with
the greatest ease and accuracy.
Thus, to take a numerical illustration the position occupied
"by the line due to carbon (12) with a potential on the plates
of 320 volts should be exactly coincident with that occupied
by the line due to Oxygen (16) with 240 volts when the mag-
netic field is kept constant. All such coincidences have so
far been found to occur within the error of experiment, what-
ever the position on the plate.
Methods depending on the measured variation of X with H
constant have some practical disadvantages. The first and
most obvious of these Is that any small change in the value
of the magnetic field between the two exposures will lead to
a definite error, this error will be double the percentage change
in the field, since the square of the latter is involved. The
second objection is founded on considerations of intensity.
If the parabola method of analysis is compared with the
mass-spectrograph it will readily be observed that, in effect,
the latter focusses at a point all the rays which in the former
method form a short element of arc on a parabola. The
length of the element of arc is determined by the angle of
the electric spectrum allowed to pass, i.e. the width of the
diaphragm. Its position on the parabola is at our disposal,
for, referring to Fig. 4, p. 28, it will be seen that the higher we
make X, that is to say the higher the energy of the beam of
rays we select at constant 9, the nearer the element of arc will
approach the axis OY, in fact its distance from that axis will
simply be inversely proportional to X. Also, however many
parabolas we consider and however much we move them about
by changing H, so long as X is constant the elements of arc
selected will all lie on a line parallel to OY. Now it has
already been pointed out1 that the intensity of normal para-
bolas is a maximum near the head p, where the energy corre-
sponds to the full fall of potential across the discharge tube,
and fades away rapidly, in some cases very rapidly indeed,
at points more distant from the origin. In order to get the
greatest intensity at the focussed spot we must therefore
choose X so that the element of arc selected will be near the